|CCD

For Image Processmg

And Image Collectlon

Jeff Terry |
MldwestAstr0|mag|ng Conference :
| July 14, 2007




806

< » |l ¢||+ | A ntp//www.apple.com/science/

News (30) v

¢ |

{10 Appler Amazon eBay Yahoo!

Hot News

Science

Why Mac for Science

Get a Mac

m.| Here?

Apple - Science

‘ Mac 0S X

Where to Buy

.Mac l Support [

MadedMac

Store iPod + iTunes | QuickTime

Hardware  Software Education Pro Macawork  Developer

Mac OS X. The platform for discovery.
Explore the vastness of science with the tools that
give you the freedom to focus on your research. @

Capturing light from long ago.

To open up the universe to his students, IIT professor
Jeff Terry created iCCD, a Mac-based app that allows
them to capture celestial objects in all their glory.
Read more
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Engineers Dig The BSO
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A problem has been detected and windows has been shut down to prevent damage
to your computer.

The problem seems to be caused by the following file: SPCMDCON.SYS
PAGE_FAULT_IN_NONPAGED_AREA
If this is the first time you've seen this Stop error screen,
restart your computer. If this screen appears again, follow
these steps:
Check to make sure any new hardware or software is properly installed.
“I1f this is a new installation, ask your hardware or software manufacturer
for any windows updates you might need.
- I problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
. If you need to use Safe Mode to remove or disable components, restart
your computer, press F8 to select advanced Startup Options, and then
;select safe Mode.
*Technical information:

WWH STOP: 0x00000050 (OxFD3094C2, 0x00000001, OxFBFE76L17, 0x00000000)

s WMk SPCMDCON. SYS - Address FBFE7617 base at FBFES000, DateStamp 3déddé7c
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Why |CCD7'

Mlnlmallst Interface
'Slmpllﬁed Feature Set

.Powerful Processmg Routlnes |

'FITS Vlewer

Camera Control

> ;Pretty Cheap,Too p



Starllght Express__.-. aar
";MX7c e
'sxv;Mi{7 ’

'SXV-MX7C

::SXV-H9

"SX;V—H9.C,. ‘

 http://www.astrovid.com

D
i
)
o :-..>

http//wwwastarlight-xpress.couk




. > CCD Ca‘nﬁér'a;_-
~ Controller. -
2 >:'.Came'ra:O'|':>er-‘|.'
.. Control Window
© .~ Menu ltem . -

e -

" Get RA/Dec \

OO0 CCD Camera Controller
. Parameters  Find & Focus  Guide  Filter Wheel = AutoFocus = Misc
X Bin Calibration Frames Exposures Image Type
Bias or Standard Dark Number of Exposures
(+JIX
- S~ -
a 100 _ Interlaced
| N 2X ~ —~ =
C 3X Scalable Dark Exposure Time msec Q Progressnve
- 300000 \ JFocus
Y Bin e ~ __ Odd
Flat .* Separate _ Sum ) Even
o ~ OAverage OMin = i -
g v _ - = . Drift Integration
@ _ Median (_Max @~
v Image Name Base . SBIG
=y :
L 3X M27 Auto-Register
Telescope Control
N
W I\_/ e r —
(W) { EY | 2
v oV Slew Rev RA Rev Dec | MaLI.)
5o
Time - Current Scan/Total Number Z Beep When Done | Start Tracking J
Scans Acquire J

%



> lméigé N.ah'ie .

> Autosave M27 OOI SX

OO0 CCD Camera Controller

' Parameters Find & Focus = Guide  Filter Wheel @ AutoFocus Misc

> Number oflmages

X Bin Calibration Frames Exposures Image Type
i Bias or Standard Dark Number of Exposures
- Q — e —
> Exposu reTime Cax OFF oo O ntriaced
| =S 3X Scalable Dark Exposure Time msec Q Progressive
e —_— —
- Focus
> M |II|seconds Best Exposure . () 300000 —
Y Bin . Odd

. - ¢ . — /?S t AS —~
Control : A ’ Hat s e =l Y

! ,:\’ —~ " N . et ‘
: = L @ _ Aver.age = LU __ Drift Integration
> 300000 mseC b 5 mlnutes Co- Co2X Image Name Base \J Median=—L JMa¥ __SBIG
g : —
> X M27 () Auto-Register
Telescope Control
lage Type =op |
> , - ~ (E) . Slew RevRA || RevDec | Manual 3!
Progresswe \/ —
>. Interlaced g Time I — Current Scan/Total Number Z Beep When Done i Start Tracking J
: e Scans " Get RA/Dec ‘ Acquire J

DY -Focus

> Acquire.

%



r st el |08 CCD Camera Controller

Filter Wheel AutoFocus
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e | D Focusmg Is Cruual To ObtalnlngThe Best Images

) Image Resolutlon s LostWhen Imaglng AtAn Incorrect ..
Focus Posmon ¢ %




Acqwre

| > After Focusmg

| > Select Image Type
> Interlaced.

> Progresswe

> AchIre

* > Check Focus Every
. 15=30 Minutes
‘Depending Upon
| Temperature




Color Imaging

> iCCD Automatlcally Color Converts Your Raw
Images If You Are UsmgA Color Camera |
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' Image Calibration

4 N > Bias Frames . }
| ‘. Bids Frames Subtracted
> Dark Frames . '
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- Image Calibration

|CCD Provides Aritlametic Routines For ', %

~ Handling Dark, nght and Bias Frames -

'ProcessmgThese Callbratlon Frames
'Always Adds Noise To An Image |

- 90% OfThe Time Bias and. Dark
“Corrections are Unnecessary For The SX -
, Cameras | :

> .nght Frames Are Only Needed To '
Correct ForV|gnett|ng Or Dust Partlcles '




Arithmetic

Alignment and Addition | Subtraction = Multiplication/Division Rotation

( Align Fancy ) ( Both Fancy ) Template Image Final Image Name

{_—AlgnFancy—9 {_both Fancy 3
None Pa ]

(" Align Iterative ) (" Both Iterative )

Limit Addition to Files That Contain: ™ Sigma Combine (_ Populate Image Buttons )

» F|Iters Arlthmetlc Menu Item

B0 Four Tabs |
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L Multlpllcatlon/Dlwsmn'
> Rotation




- Subtraction

{ Alignment and Addition = Subtraction = Multiplication/Division = Rotation

Image 1 Image 2 Final

@ = :m :) = M16processe (" Subtract )

. "H‘i-t.Pop-t‘ante Image Buttons. .
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- Multiplication / Division

Arithmetic

" Alignment and Addition ~ Subtraction  Multiplication/Division

Image 1 Image 2 Final
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T H|t Populate Image Buttons
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2 > nght Frames Equal To ~ 30000 ADU




Arithmetic

Alignment and Addition | Subtraction  Multiplication/Division = Rotation }

( Align Fancy (" Both Fancy Template Image Final Image Name
C Add ) None |4 !

Limit Addition to Files That Contain: ¥ Sigma Combine ( Populate Image Buttons )

> Flnally, happy W|th an. |mage allgnment |
procedure R

> Addltlon s
> Average or Slgma, Comblne




. Alignment./ Addition

ic1318b_60sec_003.H9C @ 50.00%
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5 Histo gram 3
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_ > Histogram Allows For Level Adjustment
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Filters -

'> Dlgltal Development

> Filters: Dlgltal F|Iters Dlgltal |
Development ~

> F|Iters Digital Filters: DDP NE Sharpen 3

> Automatlc Level Adjustment
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i H D I‘Kil'l'er.

-~ > The Hot Pixel Killer .~ _
' > Fi'IterS°DigitaI FilterSH’ot Pixel Killer
> Removes Hot P|ers From A Slngle Frame :

> Recommended on Color Frames From -
i Color Cameras




% -DeConV'qution '

) > Should Only Be Used On Lumlnance
Frames | - -

> : Do Not Decdnvol\/e Color Frames

> Less Is More '

> DeconvolutlonAdds Slgnlfcant N0|se Sty
Per Iteratlon o




- Deconvolution

-. : > Lucy-Rlchardson 4
. > Better on Deep Sky
> Van Clttert ' :
) Better on Lunar/ Planetary

> ,F|Iters.Expert F|Iters.Deco|nvqut|,on. |




Deconvolution

Deconvolution

; > Number Of Iteratlons , Van Gitert | Lucy-Richardson _Max Entrapy _Future )

The number of

—— iterations is typically
Number of Iterations: 3 between 1 and 25.

" > Relaxatlon Parameter :

. maximum is 99.
Relaxation Parameter:

IMO, if you see
significant donuts

> Controls How Fast Dlm Bl | oo |1 e
Reglons Converge

iterations.

. YT
Relaxation Function: G ) _ linear

- . ; »
£ . ; You must cli k the Selec
I t . - Images butto h time that
o h you wish !o manlpulate an
" / image.

( Select Images ) + | ( Deconvolve Image )

> Wldth of Perfect System —_—

> Relaxatlon Functlon

> Controls What IsA D|m
Reglon £ - ,




> Select Images Button

Populates Images

> Pick The . Image

) Deconvolve

Van Cittert = Lucy-

Richardson

Number of Iterations:

Relaxation Parameter:

Point Spread Function Width:

Relaxation Function:

You must click on the Select
Images button each time that
you wish to manipulate an
image.

( Select Images )

Iteration Progress:

Max Entropy = Future

Image to Deconvolve:

None

+ | ( Deconvolve Image

The number of
iterations is typically
between 1 and 25.

The absolute
maximum is 99.

IMO, if you see
significant donuts
around stars, you
have used too many
iterations.

2T
_ linear

v ( )
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iy - Richardson
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- Lucy - Richardson
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~ Lucy - Richardson
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Eith 'DuSt_Lan'es 'Sharpe.r-, Better Defined .




 Tri - Color Imaging

> Combine L,R,G,B Frames
| > Spllt RGB ImageTo L R, G,and B Frames‘ _
B Create Synthetic Lummance Frame

> F|Iters Color SyntheS|s LRGB Operatlons' o




Tr| - Color Imaglng

'SeIect Images Button | o ColorSynthesis

Individual RGB Frames

'Populates The Framies 346, 38 B
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RGB: | None

' _-,*Create or Split Images

(" SplitRGB Image ) [

. OR
Luminance

To Create A Synthetlc R

Lumlnance From RGB
Frames e

> Create an RGB Then Spht ¢
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: > 'Th'e' Blin< Routme Helps Supernova and’ %
Asterolc Hunters ‘ T

> Change 'mages Whlle Bllnklng
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Preferences

! Main | Publish }

Web Server Path

../images/

Web Page html

<title=Jeff Terry's Astrophotos/
***title***kftitle>

</head:=

<hody bgcolor="# Fffff"=

<table border=8=

<tr>

<td align="left"><h2=Jeff Terry's
Astrophotos/#¥¥t it le¥k¥o/h2x

- href="previous.htm"=Previous</a= | <
href="../index.html"=Home</a= | -
href="next .htm"=Next</a=<br=—br=—</td=
</tr>

<tr>

<td align="center"=

<br=

<0 href="*kknainimage***">=img
src="#kkgcreenimager¥*" bhorder=0=—</a=<br=

»

; ) Make t.h}ew compuOtef do the work




~ StillToCome

D Autoguiding
TS s Guidee
4 )‘_It'Fishca"mp Eﬁginéering Gu,id'e.r.,
» 1 Ad&ahced Dec':onv.ol'uytion‘Routine’s"' _
> .Impro'v_.ed Alignment Rod.tin"es -'Done

' > Eés"y of l-J,Se{ImP"O"’_e"hents ot




~ Summary

' Simple
No Feature Bloat ‘
. ',Most Features Used On Every Image

| _Easy To Create Pretty P|Ctures
. ;Mac Only




- Contact

B ) 'httpf//WWw._iccd..'.L‘ls-‘. |

> http://www.macastroimager.com
> 'http://WWw.macastro.imagin'g.éom y

> terryj@iit.edu




enon GRAS Desktop

{ Status | AREO1-5 Weather ~ AREO6 Weather ~ AREO7 Weather ~ AREO8 Weather  AREO9Weather Information

Current Status

AREO1: Available

AREO2: In Use: ewiley.gras
AREO3: In Use: jnoble
AREO4: In Use: hccedu
AREOS: In Use: allancook
AREO6:

AREO7: In Use: rosner
AREOS: Closed Day Time
AREO9: Closed Day Time

—
N/
—
N/
—
N
—
N/
—
N/
—
N/
—
N/
—
N/

Sky Camera Offline
AREO8
All Sky Cam

Offline - Daytime

GROVE CREEK OBSERVATORY

AREO1-5 AREO6 AREO7 AREO8 AREO9
Monday, February 12, 2007 Tuesday, February 13, 2007 Tuesday, February 13, 2007 Tuesday, February 13, 2007 Tuesday, February 13, 2007
19:34:13 12:34:13 04:34:13 13:34:17 13:34:18
Arnie Rosner: AREO1-4

Arnie Rosner Stefano Padovan: AREOS
Phone (24x7) . Eddie Trimarchi : AREOB
+714-501-8247 Skype: |do Bareket: AREO7
Brad Moore: AREO8
1-714-656-2436 Arnie Rosner: AREOS

( FTPServer ) ( Buy Points ) ( GRAS Website ) ( RASO Website ) ( RAS Website General Support:

d . aw - . < >

- > Global RentA Scope
> http// 'Www.macastroimager.(;Om / GRASD sskibpiiLail




 For Your Consideration

= > Evaluation

> - www.skyinsight:net/maic/eval.php

> Magazine

>  www.astrophotoinsight.com
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